Background. Despite substantial use of the telephone in health care, only a few studies have formally evaluated the appropriateness of telephone-based management for acute medical problems. The accuracy of patients' report of signs and symptoms remains unknown.
Introduction
Over 40 million adults with sore throat present annually at physician offices, urgent care centres and emergency departments, 1 accounting for 2.1% of ambulatory visits in the USA. After cough, sore throat is the second most common symptom for seeking care. 2 In healthy adult patients, most sore throat complaints are due to uncomplicated and self-limited viral infections, 2 and are usually manageable by supportive measures for symptomatic relief. Only a small percentage (5-17%) of adult pharyngitis is caused by group A β-haemolytic Streptococcus (GABHS), 2, 3 an organism justifying antibiotic treatment. Strategies for diagnosis and treatment of sore throat are directed primarily at identifying patients who require antibiotic therapy, and avoiding unnecessary and potentially deleterious treatment of those with viral infections.
Several clinical prediction rules have been validated to help clinicians assess the probability of GABHS throat infection. 3, 4 Use of these prediction rules improves GABHS diagnosis and decreases unnecessary antibiotic use. Few studies attempt to triage sore throat patients based on self-reported symptoms. Clancy et al. 5 demonstrated that adult sore throat patients could be stratified into higher and lower risks of strep throat by history alone. Primary care physicians often make preliminary evaluations based solely on patient report of signs and symptoms. This is especially true when patients telephone their physicians reporting symptoms such as a sore throat. The use of the telephone to deliver health care advice has increased considerably in recent years due to its improved access and convenience. 6 Telephone calls account for ~25% of all patient encounters in general practice in the USA. 7 Approximately 45% of calls are symptom-related and nearly half of these problems are managed exclusively over the telephone. 8 Despite the frequency of telephone contacts, the accuracy of patients' report of signs and symptoms remains unknown. We found no studies in the literature evaluating either satisfaction or clinical outcomes with telephone management of sore throat complaints. One study of general internists' attitudes toward, and practices associated with, telephone management of upper respiratory tract infection reported that only 40% of respondents were able to make important diagnostic distinctions about upper respiratory tract infections from a written vignette. 9 In an earlier report from our study, Schwartz et al. 10 addressed the variability in clinician assessment of sore throat signs and symptoms, and noted that clinician agreement enhances the utility of pharyngitis clinical prediction rules. However, there are no studies on agreement between patients and clinicians regarding the key history and physical elements shared by these prediction rules (namely cough, fever, exudates and cervical adenopathy). This information is essential to assess the appropriate use of telephone triage with sore throat patients. If shown to be feasible and accurate, such telephone triage could be effective in reducing some unnecessary office visits.
We report on a study in which sore throat patients reported their signs and symptoms and also were independently assessed by two clinicians to determine agreement on certain history and physical elements. The study objective was to determine the agreement of patient self-assessment with clinician assessment. If patient-clinician agreement is high, a study of telephone triage of adult sore throat patients might be feasible. Each patient completed an assessment form that included history, physical and demographic items while s/he was waiting in the examination room to be seen by clinicians. The patient assessment form used lay language to define each sign and symptom. For example, we used the question 'Are the tonsils (a bump on each side of your throat behind your tongue) swollen or larger than usual?' to assess if swollen or enlarged tonsils were present. We used 'white spots on tonsils' instead of tonsillar exudate. To assist them in viewing their posterior pharynx, patients were provided with a simplified drawing of the oral pharynx anatomy, flashlights and mirrors, and asked to record their perception of redness, the presence of white spots and whether tonsils appeared swollen.
Methods

Setting and data collection
Each patient was then interviewed and examined independently by two clinicians because we were also interested in determining the inter-rater variability in clinician assessment of sore throat signs and symptoms. 10 A rapid antigen GABHS test was then performed; these results were for research purposes only and were not provided to clinicians or patients. If the clinician felt a diagnostic test was needed, the usual protocol of the office was followed, but the study test result remained confidential.
The QuickVue In-Line One-Step Strep A test (Quidel, San Diego, CA) was used for rapid detection of GABHS antigen. The manufacturer reports a sensitivity of 87% and specificity of 94% for the Quick Vue test compared with standard culture methods.
Data analysis
Agreement between patients and clinicians. Patient-clinician agreement was estimated with the kappa coefficient, which corrects for chance agreement. Separate kappa statistics were computed to determine agreement on each history or physical exam item between the two dyads (patient-clinician 1 and patient-clinician 2). As general guidelines, a kappa of Ͻ0 indicates poor agreement, 0-0.2 represents slight agreement, 0.2-0.4 is fair agreement, 0.4-0.6 indicates moderate agreement, 0.6-0.8 shows substantial agreement, and 0.8-1.00 is almost perfect agreement. 11 Disagreement between patients and clinicians. The patient-clinician disagreement was analysed using the McNemar statistic, a chi-square test of paired proportions based on the number of disagreements. This test indicates whether the disagreement is equally likely one way or the other (i.e. disagreement could take either of two forms: patient report of the presence of a symptom or sign and Family Practice-an international journal clinician report of the absence of the same symptom or sign, defined here as patient 'over-reporting', or clinician report of symptom or sign and patient denial of symptom or sign, defined as patient 'under-reporting').
Results
Two hundred patients presenting with a complaint of strep throat or sore throat participated in this study. Twenty-two subjects (11%) had a positive rapid GABHS antigen strep test, a prevalence that falls in the middle of the expected range (5-17%). 2, 3 The majority of subjects were female (76%), educated beyond high school (67%), and with a mean age of 34 years (age ranged from 18 to 72 years). Thirty-nine percent were African-Americans.
Agreement between patients and clinicians
Each patient's self-assessment data were compared with each of the two clinicians' assessment. Observed agreement (P o ), agreement expected by chance (P e ), kappa coefficient and McNemar P-values are summarized in Table 1 for the patient-clinician 1 dyad, and in Table 2 for the patient-clinician 2 dyad. The results were similar between the two dyads (patient-clinician 1 and patient-clinician 2). The percentage of observed agreement between patient and clinician on history and physical findings ranged from 57 to 86%, with associated kappa coefficients between -0.05 and 0.71, respectively. There was fair to substantial agreement (κ = 0.20-0.71) for the four history and physical variables (history of cough, history of fever, tonsillar exudate and anterior cervical adenopathy) found in prospectively validated clinical prediction rules. 3 Both history elements (i.e. history of cough and history of fever) had moderate to substantial agreement (κ = 0.52-0.71) and the physical signs had fair (tonsillar exudate, κ = 0.33 for dyad 1 
Disagreement between patients and clinicians
The McNemar test was used to analyse the disagreement between patient and clinician. The McNemar statistic revealed that when there was disagreement between patient and clinician, the disagreement was more likely to take the form of the patient reporting the presence of a physical sign, while the clinician reported an absence of the same sign. For example, there were 49 cases of disagreement in the patient-clinician 2 dyad regarding the presence of tonsillar exudate. In 42 of these 49 disagreements, the patient reported the presence of exudate, while the clinican did not find exudate. In the remaining seven cases, the patients denied exudate while the clinicians reported exudate present. This pattern of patient 'over-reporting' was found for all the eight clinical physical signs assessed (Tables 1 and 2 ).
Discussion
We found inconsistent agreement between patient selfassessment and clinician assessment on symptoms and signs in adult patients with sore throats. Using the clinician assessment as the gold standard, patients accurately reported their symptoms, such as presence or absence of cough or fever. However, they less accurately assessed and reported relevant physical signs of strep pharyngitis, such as tonsillar exudate, cervical adenopathy and pharyngeal erythema. These findings are probably due to the very nature of these physical signs. Although a clear and simplified drawing of the oral pharynx anatomy was provided with simple definitions of terms to assist patients in their self-examination, the distinction between normal mucosa, which are red, and abnormal redness may not be apparent. In two clinician inter-observer reliability studies, both Schwartz et al. 10 and Donner-Banzhoff et al. 12 found that practitioners agreement on physical findings related to sore throat ranged from no agreement to moderate agreement κ = -0.03 to 0.53). Our findings on patient-clinician agreement highlight strengths and weaknesses in patients' ability to conduct self-examination for sore throat. The kappa value of the key signs found in most
Family Practice-an international journal 602 GABHS prediction rules (i.e. tonsillar exudate and anterior cervical adenopathy) were higher than other signs assessed in the study; however, they were still lower than the clinician-clinician agreement reported by Schwartz et al. 10 As expected, the kappa values of history items were very similar to clinician-clinician agreement, as these are more patient-dependent. Using the clinician assessment as the gold standard, patients had a tendency to over-report sore throat physical signs when patient and clinician disagreed across all the eight signs assessed in the study. There are plausible explanations for patient overestimation of signs. Patient concern or anxiety about their symptoms may lead to over-reporting if doubt is present about a specific physical sign. Another possibility is that patients may exaggerate their illness in order to obtain antibiotics. This finding indicates the potential difficulties associated with telephone triage of sore throat patients, or any other illness that requires assessment of physical signs.
Increased use of the telephone in health care represents just one of the developments in information technology that are likely to alter the way in which clinical care is delivered in the future. 13 Telephone consultations are found to be safe alternatives in the triage of requests for same day appointments and after-hours care. 14, 15 Patients' satisfaction with telephone consultation is high. 14, 15 It is often stated that 80% of diagnoses are made from the history, 6 and one might expect that an appreciable proportion of consultations could take place by telephone. This could help patients, who save travel time and costs and do not need to arrange childcare, or miss work, even if it may not save time for health professionals. 6 Telephone management may be appropriate for many acute disorders, e.g. respiratory tract infections, musculoskeletal problems, such as back pain, and common symptoms such as headache and fever. 9, 16 However, only a few studies have formally evaluated the appropriateness of telephone-based management for an acute medical problem such as uncomplicated urinary tract infection (UTI) in women. 17, 18 Such studies showed that telephone-based care is safe and costeffective in management of uncomplicated UTI in women, a common illness diagnosed mainly by symptoms. For example, in women who present with one or more symptoms of UTI, the probability of infection is ~50%. 19 Specific combinations of symptoms (e.g. dysuria and frequency without vaginal discharge or irritation) raise the probability of UTI to >90%, effectively ruling in the diagnosis based on history alone. 19 In contrast, GABHS pharyngitis diagnosis in primary care adult patients is uncommon (~10%), and it requires not only symptoms but also signs obtained by physical examination, which makes it less appropriate for telephone-based management since it is difficult effectively to rule in or rule out the diagnosis of GABHS based on symptoms alone.
A key concern in telephone consultation is whether telephone management is appropriate. Mistakes in telephone diagnosis and triage can have severe consequences. Both the benefits and the limits of telephone medicine compared with face to face consultation need to be determined, so that practitioners and patients can use it as effectively and safely as possible. Telephone communication clearly has limitations as a clinical diagnostic tool, including absence of visual clues and inability to confirm the diagnosis with a clinical examination. More research is needed to support the evidence-based practice of telemedicine.
One limitation to this study that may reduce its generalizability to other clinical situations is that all the patients were recruited in family practice offices affiliated with residency training programmes. The patient population may not be similar to those of non-training offices; however, the signs and symptoms of sore throat should be similar among two such populations. Another limitation when making inferences about telephone triage of sore throat patients is that the patient selfassessment data were obtained by self-report in the office instead of by telephone interview. There appears to be good agreement between telephone and face to face interviews in the psychiatric literature, 20, 21 but few studies have compared the agreement between telephone interview and self-assessment of symptoms. Recently, Allen-Davis et al. 22 reported on a telephone triage study of vulvovaginal complaints and found that eliciting patients' sexual activity over the telephone yielded answers that were significantly different from those selfreported in the office. We agree with the author's speculation that there are some areas of medicine in general, and gynaecology in particular, wherein patients are reluctant to share information, especially the intimate or possibly embarrassing details. Although we cannot know from our study whether telephone-collected data would have differed significantly from in-office selfassessment, we believe that it is unlikely because of the nature of the questions related to sore throat diagnosis. Finally, in a low prevalence situation, such as strep throat in adults, kappa coefficients are known to underestimate the inter-observer agreement. 10, 23 In conclusion, we found that there is moderate to substantial agreement among patients and clinicians on the key history components, and fair to moderate agreement on the key physical examination components of validated sore throat clinical prediction rules. However, patients have a tendency to over-report sore throat physical findings, which indicates the potential difficulties associated with telephone triage of sore throat patients, or other illnesses for which the diagnosis is based in large part on the assessment of physical signs.
